Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.005 Å; R factor = 0.031; wR factor = 0.087; data-to-parameter ratio = 12.0. metal-organic compounds m568 Cui et al.
In the title organic-inorganic hybrid vanadate complex, [Cu 2 V 6 O 17 (C 10 H 8 N 2 ) 4 ] n , the Cu II atom is six-coordinated by two chelating 2,2 0 -bipyridine (bipy) ligands and two vanadate O atoms in a distorted octahedral geometry. Two [Cu(bipy) 2 V 3 O 8 ] units are linked by a bridging O atom, which lies on an inversion center, forming a dimeric unit. The dimeric units are further connected by bridging vanadate O atoms into a two-dimensional layer parallel to (100). The layers are connected by weak C-HÁ Á ÁO hydrogen bonds.
Related literature
For the introduction of some transition metal complexes into inorganic framework structures, see: Cao et al. (2003) ; Liu et al. (2001) ; Zhang et al. (2000) .
Experimental
Crystal data [Cu 2 V 6 O 17 (C 10 Refinement R[F 2 > 2(F 2 )] = 0.031 wR(F 2 ) = 0.087 S = 1.05 4742 reflections 395 parameters All H-atom parameters refined Á max = 0.47 e Å À3 Á min = À0.67 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Symmetry codes: (i) Àx þ 1; y À 1 2 ; Àz þ 1 2 ; (ii) Àx þ 1; Ày þ 2; Àz; (iii) x; y; z À 1.
Data collection: RAPID-AUTO (Rigaku, 1998); cell refinement: RAPID-AUTO; data reduction: RAPID-AUTO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEPIII (Burnett & Johnson, 1996) ; software used to prepare material for publication: SHELXL97.
The asymmetric unit of the title compound contains a [Cu(bipy) 2 (V 3 O 8.5 )] (bipy = 2,2'-bipyridine) unit, as shown in unit. As illustrated in Fig. 2 , each dimeric unit is joined to four adjacent ones through O6 and its symmetry equivalents, generating a two-dimensional network grafted with [Cu(bipy) 2 ] 2+ complex. In addition, the adjacent two-dimension layers further stack into a three-dimensional structure via weak C-H···O hydrogen-bonding interactions (Table 1) .
A mixture of Na 2 WO 4 .2H 2 O (1.20 g, 3.6 mmol), V 2 O 5 (0.33 g, 1.8 mmol), Cu(CH 3 CO 2 ) 2 .4H 2 O (0.3 g, 1.2 mmol), bipy (0.18 g, 1.2 mmol) and distilled water (20 ml, 1111 mmol) in a molar ratio of 6:3:2:2:1850 was stirred for 120 min. The pH value of the mixture was necessarily adjusted to 4 with dilute H 3 PO 4 solution. The resultant mixture was sealed in a 25 ml Teflon-lined autoclave and heated at 553 K for 72 h. The autoclave was then cooled to room temperature. The crystalline product was filtered, washed with distilled water and dried at ambient temperature to give 0.335 g solids of the title compound.
Refinement
All H atoms were located from difference Fourier maps and refined isotropically. (3) 3.093 (4) 124 (2) C14-H5···O5 iv 0.89 (4) 2.51 (3) 3.159 (5) 131 (3) C18-H3···O5 v 0.90 (4) 2.46 (4) 3.315 (5) 157 (3) C19-H2···O9 vi 0.98 (4) 2.32 (4) 3.156 (5) 
